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|. Introduction

Economigts have been interested for awhile in understanding the connection between
microeconomic and aggregate productivity dynamics, but, for the most part, have had to rely on
evidence from one sector of the economy to illuminate this connection.* The existing work on
productivity growth in manufacturing has found that a substantid fraction of aggregete growth is due
to the redlocation of outputs and inputs from less productive to more productive individua
microeconomic units. Moreover, entry and exit of establishments play an important role in this
redlocation: roughly thirty percent of productivity growth (measured as either multifactor or [abor
productivity) over aten-year horizon is accounted for by more productive entering plants displacing less
productive exiting plants. One of the few studiesto include empirica results from outsde the
manufacturing sector, Foster, Haltiwanger, Krizan (1998), examines one three-digit industry in the
service sector (automobile repair shops). The reallocation effects via net entry account for virtudly dl
of the productivity gainsin thisindustry. This griking finding raises questions about the neture of the
redllocation dynamics and their connection to productivity for sectors outsde of manufacturing. In this
paper we seek to expand our knowledge of the connection between microeconomic and aggregate
productivity dynamics by examining this connection within the retail trade sector.

The ideaand the finding that reallocation contributes positively to productivity growth is
precisaly what one would hope and expect from a hedthy, dynamic market economy. However,

understanding the nature and the magnitude of the role of redlocation in this context isimportant for a

! Bartdlsman and Doms (2000) provide an excdllent review of the literature.
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number of reasons. For one, if reallocation effects dominate then representative agent models of
technologica change and productivity growth that focus on within establishment changes in technology
aremideading. Second, in ardated manner, the costs and associated dynamics of technologica
change and productivity growth are invariably impacted by the contribution and nature of the role of
redlocation. If implementing new processes and introducing new products involves the reallocation of
inputs and outputs between establishments and in particular if it involves entry and exit of
establishments, the costs must be modeled and quantified in terms of these redllocation dynamics.
Third, there are many potentia distortions from market structure, ingtitutions and government policies
that impact the redllocation dynamics that, in turn, can have a profound impact upon the level and
growth in productivity. Thus, it may be that understanding differences across countries, regions and
timein the leve and growth in productivity lies in understanding the differences in the redlocation
dynamics induced by these factors.

Using establishment-level data, we explore these issues by decomposing aggregate productivity
in the retal trade sector into within establishment effects and redllocation effects. In doing so, we
characterize the heterogeneity and the degree of persstence in productivity across businesses within
narrowly defined industries. Heterogeneity and its associated redllocation are the necessary ingredients
for redlocation effects to play an important role in aggregate (industry-leve) productivity growth. We
pay particular attention to the role of net entry in productivity growth. As part of this anayss, we
attempt to disentangle the influences of selection and learning effects on net entry. In addition to
shedding light on productivity growth dynamics, this paper aso examinesthe job cregtion, job

destruction, and redlocation rates for microeconomic unitsin retail trade. Condstent with our non-



manufacturing findings in Foster, Haltiwanger, and Krizan (1998), we find evidence of tremendous
turbulence in retall trade — far more than what typicaly occursin manufacturing.

Retall trade as awhole experienced modest overd| labor productivity growth during the last
decade. It is noteworthy that while many of the industriesin retail trade experienced modest or even
negetive changes in productivity, other indudtriesin retall trade made very large gains. Additiondly, the
retail trade sector (particularly in some detalled industries) underwent subgtantia within-industry
restructuring as the format and nature of its establishments changed.  Dumas (1998), for example,
shows that Miscellaneous Generd Merchandise Stores and the Catalog and Mail-Order Houses
industries experienced robust productivity growth in the 1990s and apparently exhibited much
restructuring that accompanied that growth. The Miscellaneous Generd Merchandise Stores category
includes warehouse clubs and catd og showrooms and smilar discount stores. This industry
experienced average annua increases of 6 percent in output per hour between 1987 and 1998
according to official BLS statistics?  Dumas (1998) provides evidence that warehouse clubsin
particular, exhibited rapid growth and changes in size, merchandise mix, and services provided,
alowing them to displace many catalog showrooms.  The information technology revolution has played
an important role in thisindustry through the management of inventories. These stores depend upon
high volume of sdes as they offer low prices on awide range of goods and management of inventories

isespecidly critica for these businesses.

2 Aswe discuss later, differencesin data sources and measurement methodology cause the
growth rates based on Census micro datato differ from those based on BLS data. For the most part,
the growth rates from the two sources match reasonably well.
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Another industry that anecdotd evidence suggests has been favorably impacted by the
information technology revolution isthe Catdog and Mail-Order Houses indugtry. Thisis an industry
whichisinherently “wired” -- orders are taken by phone or viathe internet and management of
inventoriesis critical for successin thisindustry aswell. It isimportant to note that retail businesses that
sl primarily viathe internet (i.e., e-commerce oriented businesses) are classfied in thisindustry over
this period of time:® Thisindustry experienced average annua labor productivity growth of dmost 3
percent between 1987 and 1998 according to BLS statistics.

While there is much anecdota evidence that both of these industries have undergone substantia
restructuring, the official BLS gatistics can only provide the aggregate picture. Quantifying and
understanding the nature of and the contribution of this restructuring and redllocation to productivity
growth requires congstent measurement of the establishment data underlying the industry datistics. This
isthetype of datathat we exploit in this paper and, accordingly, we can directly address these issues.

The paper proceeds asfollows. Section |1 discusses the conceptua underpinnings that
motivate the empirical andyssthat follows. Section |11 describes the methodology for decomposing
aggregate productivity growth. Section 1V discusses the data used for thisandysis. SectionV
presents results on the heterogeneity and perdstence of productivity differences across employers and
the redll ocation rates of output and labor across busnessesin the retail trade industries. Section VI
presents the results of our decompositions of industry level productivity growth into within establishment

and redlocation effects. Section VI presents analysis of the role of selection and learning effects on the

3 Under the new industrial classification system (NAICS), they are classified in a separate
industry.



observed micro dynamics of productivity. Section VIII presents results for selected industries. Section

IX provides concluding remarks.

[I. Conceptual Underpinnings

A pervasive empirica finding in the recent literature is that within-sector differences dwarf
between-sector differencesin behavior. For example, Hatiwanger (Table 1, 1997) shows that four-
digit industry effects account for less than 10 percent of the cross-sectiond heterogeneity in output,
employment, capitd equipment, capita structures, and productivity growth rates across establishments.

The magnitude of within-sector heterogeneity implies that idiosyncratic factors dominate the
determination of which establishments create and destroy jobs and which establishments achieve rapid
productivity growth or suffer productivity declines. An examingation of the theoreticd literature
suggests that many factors may account for such establishment-level heterogeneity including:
uncertainty; establishment-level differences in manageriad/entrepreneurid ability, capitd vintage, location
and disturbances; learning about dl of these factors; and diffuson of knowledge. Foster, Hatiwanger
and Krizan (1998) provide an in-depth survey of the literature on these factors.

For our purposes, the key starting point is that the factors that underlie productivity differences
across businesses in the same narrowly defined indudtries are likely to be closdly related to the ongoing
redllocation process across businesses. Put amply, akey prediction of many of these modelsis that the
less productive businesses should be more likely to fail. That is, outputs and inputs will be redlocated
to businesses that are the most productive. A second key point that emerges from this literature is that

this process should be ongoing and teake time.  For example, new ways of producing and marketing



goods and sarvices are being devel oped continuoudy. Some incumbent businesses will be in agood
postion (for reasons of location, management ability, or other factors) to take advantage of these
changes while otherswill not. In addition, some entrants will be better suited to adopt these changes
while otherswill not. In addition, it will take time for diffusion and learning amongst incumbents and
entrantsto occur. More generdly, it will take time for expansion and contraction to occur dueto
frictionsinvolving entry, exit, contraction and expangon.

In short, awide variety of creative-destruction models of growth provide motivation for
measuring the magnitude of the productivity differences across businesses, the ongoing process of
redllocation associated with these differences and the contribution of the reallocation process to growth.
While the working hypothesisis that there should be a positive relationship between redllocation and
growth, the magnitude and even the Sgn of this relaionship should be viewed as open empirica
questions. For one, evenif there is a positive connection between redlocation and productivity
growth, it may thet the magnitude of the effect is smdl if technologica change primarily involves within
plant upgrading of technologies.

Even the sgn of the relaionship may beincorrect. Market imperfectionsin product, capitd or
labor markets can digtort the redllocation process so that the timing, magnitude and or nature of
redllocation is not productivity enhancing (see, e.g., Cabalero and Hammour (2000)). Whilethereisa
presumption that the U.S. has generdly wdl-functioning markets (et least reldive to the rest of the
world), it is not difficult to imagine that there are sectors or timesin the U.S. during which avariety of
market distortions play an important role. One possibility isthat capitd markets are imperfect for

epecidly amdl and young busnesses. Following this line of argument, the churning among smal and



young businesses may in part reflect such capital market imperfections. To the extent that thisisthe
case, thiswill affect the link between redllocation and productivity growth. In this paper, Snce we focus
on theretall trade sector which is dominated by smdl businesses (and evidently young businesses, as

we find enormous rates of entry and exit), these issues may be of particular relevance.

[11. Measurement Methodology

Our methodology follows the literature and decomposes aggregate productivity growth into
within-establishment and redlocation effects. As shown in Foster, Hatiwanger, and Krizan (1998),
there are dternatives as to the precise decomposition used and they can impact the results Sgnificantly.
Therefore, we use a decomposition that we believe has the most direct economic interpretation of the
terms in the decompostion. Virtudly dl of the gudiesin the literature congder some form of

decomposition of an index of industry-level productivity:

Py=Y 1 nPe (1)

where P, istheindex of industry productivity, s, isthe share of plant ein industry i (eg., output
share), and py isanindex of plant-level productivity. The decomposition, then, consders the roles of
changing shares versus changing productivity at the micro leve in amanner that permits an integrated
trestment of the contribution of entering and exiting establishments.

The decomposition we useis used in Foster, Haltiwanger and Krizan (1998) and is a modified



version of that used by Baily, Hulten, and Campbell (1992). It is given by:*
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where C denotes continuing plants, N denotes entering plants, and X denotes exiting plants. The first
term in this decomposition represents a within-plant component based on plant-level changes, weighted
by initid sharesin theindustry. The second term represents a between-plant component that reflects
changing shares, weighted by the deviation of initid plant productivity from theinitid industry index.

The third term represents a cross (i.e., covariance-type) term that tells us whether businesses with large
positive productivity changes are more likely to have decreased employment and vice-versa. The last
two terms represent the contribution of entering and exiting plants, respectively.

In this decomposition, the between-plant term and the entry and exit terms involve deviations of
plant-level productivity from the initid industry index. For a continuing plant, thisimplies that an
increase in its share contributes positively to the between-plant component only if the plant has higher
productivity than average initid productivity for the industry. Similarly, an exiting plant contributes

postively only if the plant exhibits productivity lower than the initidl average, and an entering plant

4 The first term in this decomposition (the “within component”) is identical to that in Baily, Hulten
and Campbell (1992). They essentially combined the second two terms by calculating a term based upon
the sum of changes in shares of activity weighted by ending period productivity. In addition, they did not
deviate the terms in the between and net entry terms from initial levels. As Haltiwanger (1997) points
out, thisimplies that even if al plants have the same productivity in both beginning and end periods, the
between component and the net entry component in the Baily, Hulten and Campbell decomposition will, in
general, be nonzero. See Haltiwanger (1997) for further discussion.
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contributes pogtively only if the plant has higher productivity than the initia average.

This decompogtion differs somewhat from others that have gppeared in the literature in some
subtle but important ways.  Key distinguishing features of the decomposition used here are: the
integrated trestment of entry and exit and continuing plants, and the separation out of cross/covariance
effects. Some of the decompositions that gppear in the literature are more difficult to interpret because
they do not separate out cross/covariance effects. For example, some measure the within effect asthe
change in productivity weighted by average shares® While the latter method yidlds a seemingly cleaner
decomposition, it o alows the within effect to partialy reflect redllocation effects snce it incorporates
the sharein period t. Another problem isin the trestment of net entry. Virtudly dl of the
decompostionsin the literature that consider net entry measure the contribution of net entry viathe
ample difference between the weighted average of entrants and exiting plants productivity. Even if
there are no differences in productivity between entering and exiting plants, this commonly used method
yiddsthe inference that net entry contributes positively to an increase (decrease) in productivity growth
if the share of entrantsis greater (less than) the share of exiting plants. There are rdated (and offsetting)
problemsin the trestment of the contribution of continuing plants.

In the following andlys's, we present evidence gpplying this decompaosition methodology using
establishment-level data from the Census of Retail Trade. Our focus is on the decomposition of

industry-level labor productivity (measured both by worker and by hours). For this purpose, we use

5 Foster, Haltiwanger and Krizan (1998) provide a detailed examination of the pros and cons of
alternative methods for decomposing productivity growth including this method of measuring the within
effect using the weighted average of establishment productivity growth with the weights the beginning and
ending period shares of activity.



employment share and manhours share weights. For labor productivity, the seemingly appropriate
weight is employment (or hours) since thiswill yield atight measurement link between most measures of
labor productivity usng industry-level data and industry-based measures built up from plant-level data
Both the Griliches and Regev (1995) and Baily, Bartdlsman, and Hatiwanger (1996) papers use
employment weights in this context. Theindex of establishment-level labor productivity used hereis
smilar to that used by Baily, Hulten and Campbell (1992) and Foster, Haltiwanger and Krizan (1998).

Theindex is measured asfollows;

InLP,=InQ, -InL,,

where Qy isred gross output and L islabor input (either totd employment or total hours) for
establishment e a timet. Our measure of industry productivity aggregates this establishment-leve
measure with labor input weights and our decompostion of industry growth is based upon this measure.
As should be clear, the growth in thisindusiry measure is easily decompaosed into the terms on the right-
hand sde of (2). Aswewill seein the next section, this measure of industry productivity growth yields
results aggregated to the retall trade sector level that correspond reasonably well with officid BLS labor

productivity growth estimates for retall trade.

V. Data | ssues
A. Measurement |ssues
The empiricd analyssin this paper uses data from the Census of Retall Trade (CRT). Sncethe

micro data from the CRT have been rardly used in empirica research of thiskind, it is useful to describe
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some of its rdevant features. The CRT isa quinquennid survey conducted in yearsending in ‘2" and
‘7. This paper focuses on the years 1987, 1992, and 1997 for reasons associated with our ability to
link establishments over time. As shown in table 1, there were about 1.5 million establishmentsin the
retail trade sector (as defined by the SIC) employing close to 20 million workers and generating close
to $2 trillion in sales in these three census years®

The CRT questionnaireis mailed out to dl large and medium-sized firms and generdly al firms
that operate multiple establishments, most very amdl firms are excused from answering the
questionnaire.” The data for these very small firms come from two sources: a Census sample of these
very smal firms and administrative records from other federal agencies. These adminigrative records
cases accounted for about 10 percent of tota salesin 1987, 1992, and 1997 (1997 ison aNAICs
bass). Census officia tabulations include these adminitrative record data. Likewise, we use both
reported data and adminigtrative datain our empirical exercises because there is no reason to suppose
that the adminigtrative records data are inferior to the reported data for the variables being used in this
studly.

The CRT collects data on establishments concerning the kind of business, physical location,
sdesindadlars, annud and first quarter payroll, and employment for the pay period including March
12", In some Census years additional questions are asked and some questions are asked that are
industry-specific. For our purposes, the relevant point isthat whileit is possible to construct measures

of labor productivity, it is not possble to measure multifactor productivity. As noted above, we measure

© All of the empirical work in this paper in based on the retail trade sector as defined by SIC.
7 See the Data Appendix for the precise categories of administrative records cases by year.

11



labor productivity as the difference between log red output and log labor input. We are constrained by
the data to use sales as our current measure of output. A preferable measure of output for the retall
trade sector might be gross margins (tota sdeslessthe cost of goods sold). Future work might be able
to incorporate information from the Annud Retail Trade Survey on gross margins. We deflate sdes
using the four-digit industry deflators from the Bureau of Labor Satistics (BLS).2 We have two
measures of labor input: employment and manhours. Since the CRT does not collect hours information
we congtruct manhours a the establishment leve by multiplying establishment employment by the
industry average of hours as measured by BLS.

One of the firgt tasks in preparing the micro datais to link each establishment’ s data over time.
These links dlow us to measure establishment births and deaths and to measure productivity growth
over time. In theory these linkages can take place viathe unique permanent plant number (PPN) that is
assigned to each establishment. In practice there are often problems with the PPNs that cause links to
be incorrectly severed. We improve our links by using additiond identifiers on the filesand
sophisticated matching software which uses the name and address information from the business
esteblishment list that Census maintains®

Another data issue concerns the existence of active establishments with zero total employment.

Roughly spesking, an active establishment is one with positive payroll over the current year. It is not

8 The BLS data are discussed in more detail in the Data Appendix.

9 An additional problem with relying on the PPN for links is the existence of duplicate PPNsin a
given Census year. Thisis arédatively small problem: the duplicate PPN establishments account for only
0.5 percent of establishmentsin 1987, 0.06 percent in 1992, and 0.01 percent in 1997. These duplicate
PPNs do not appear to be predominantly in any one of the industries within retail trade. We drop these
duplicate PPNs from our analysis.

12



surprisgng to find active establishments with zero employment since employment is measured only for
the pay period including March 12th. Since we use totd employment (or employment times hours) in
the denominator of our productivity measure and employment (or employment times hours) weights to
aggregate, these observations would be dropped and/or contribute nothing to aggregate in year with
zero employment. A concern about thisis that the loss of an observation can potentidly cause afdse
birth or degth if the establishment has positive employment in the other years. Since we are interested in
births and degths it isimportant that we avoid creating fase births and deaths. For this reason, we
delete etablishments that have pogtive payroll but zero total employment in any of the three yearsin
our andyss. Approximately 13 percent of thetota three year sample is dropped using thisrule. Of
these observations that are dropped using the zero employment rule, the mgority have zero
employment or missng employment in al three years under consideration and thus would be dropped
from dl three years even with aless gtrict rule. The reason for thisisthat "true’ entry and exit are so
large that a substantiad fraction of those establishments who have one observation of postive payroll
and zero employment are not in the Census in other years. In fact, 68 percent of these dropped
observations have missng employment in the other two years under consideration (recdl one year must
have zero employment to be in thisgroup). In any event, we believe that this methodology yields a
more conservative estimate of the contribution of entry and exit to the redllocation and productivity

dynamics -- that is, if anything we are undercounting the contribution of entry and exit. 1©

10 In future drafts, we plan on investigating these establishments more carefully. They could be
seasond establishments with sales/payroll activity a other times of year. They could be late year births
or early year deaths (prior to March 12). We suspect thet this latter case is more prevaent and this
implies we may be undercounting the contribution of entry and exit to our andyss. We will explore
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B. Comparing Productivity Growth to BLS Series

Since the CRT data have not been extensively used and our methodology is based on
aggregating up micro data, it is hepful to compare the productivity measures based on the Census data
to those officidly published by the Bureau of Labor Statistics. The BLS creates alabor productivity per
hoursindex for each of the 64 four-digit industriesin retall trade. BL S does not, however, publish a
productivity index for the retail trade division. Presumably one reason that BL'S declines to publish an
index for the divison isthat 24 industries of the 64 are designated as having data that does not meet
BLS standards for publishing. Thus we cannot directly compare our retail trade productivity series with
onefrom BLS. Conversdly, it isnot practica for usto attempt to replicate BLS' index numbers snce
BLS usesa Torngvist index which would require us to use merchandise line data. Instead of attempting
to replicate their methodol ogy, we compare growth rates of the BL S series and our series a the
industry and retail trade levels.

To create our measure of labor productivity growth, we create establishment-level productivity
growth series which we aggregate up to the four-digit level usng the manhours weights and then to the
retail trade level using gross average nomina output weights by industry. For the BLS measure, we
cdculate the four-digit growth rate by taking the log difference of their four-digit productivity by hours
index over the appropriate year pairs. We aggregate this from the four-digit industry level to the retail
trade level using the same weights as for the Census measure so that we may concentrate on the within

industry differences in these measures. Since the BL S data contains some known problem industries,

developing an imputation technique to incorporate such cases into our andyss.
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we aso cdculated these measures excluding the industries which BL'S designates as problematic. Asis
evident from Table 2, the two measures of productivity growth are roughly smilar across al three sets
of years. The corrdations at the industry level for 1987-97 are 0.80 for dl industries and 0.81 for the
subset of industries that meet BLS standards for publication. The five-year aggregate growth rates
implied by the Census data are higher for 1987-92 (about 5 percent versus about 4 percent) than the
BLS growth rates, but are lower for 1992-97 (about 6 percent versus about 9 percent).*
Interestingly, the growth rates over the ten-year horizon are dso reasonably close (especialy for the

BLS published indudtries).

V. Basic Facts -- Heter ogeneity, Persistence, and Reallocation

In this section, we present basic facts about the shape and evolution of the distribution of
productivities across businesses. We begin by smply characterizing the differencesin labor
productivity across businesses in the same narrowly defined industry. For this purpose, we examine the
percentiles of the labor productivity distribution across businesses after removing four-digit industry
fixed effects. The measure we use for this purposeis the log of output per hour a the businesses and
we consder the hours-weighted distribution of this measure. Table 3 reports summary statistics of this
distribution for 1987, 1992, and 1997.32 By construction (since the four-digit effects have been

removed), the distribution has a zero mean. The standard deviation and the interquartile range of this

1 The data appendix describes differences in the measurement of these series for Census and
BLS.

12 We have also examined this distribution for output per worker and find very similar results,
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digtribution are very large. In dl years, the interquartile rangeis about 0.57 -- since establishment-level
productivity is measured in logs, this represents a very large differentid across busnessesin the same
four-digit indugtry. It is striking that within the same industry some businesses are so much more
productive than others. It isdso sriking that this dispersion is quite stable over thistime period. The
latter of course does not mean that individua businesses are stable within this distribution.  Indeed,
much of our andyssis devoted towards examining the churning of businesses within this distribution
including the role of entry and exit.

We begin our andysis of the dynamics of establishment-level productivity by examining the
trangtion of individua businessesin the overal digtribution of productivity over the 1987-97 period. In
Table 4, we report statistics on the nature of these trangtions. For this exercise, in each of the years
under condderation, we classify establishments into quintiles of the hours-weighted labor productivity
distribution. Then, we can look forwards or backwards in terms of where the establishmentsin 1987
end up or where the establishmentsin 1997 came from. In this exercise, we have removed four-digit
industry effects from each year. As such, the quintiles should be interpreted as capturing relative
productivity within the four-digit industry.

The mogt driking feature of Table 4 isthe large role of births and degths. For any quintilein
1987, the mogt likely outcome (row percentage) is death. For any quintilein 1997, the most likely
place the establishment came from (column percentage) is birth. Interestingly, births arrive uniformly
throughout the productivity digtribution. In contrast, deeths are concentrated in the businesses with low
productivity in 1987. For example, 70.32 percent of businessesin the lowest quintile in 1987 did not

survive until 1997. In contrast, only 39.21 percent of businessesin the highest quintile in 1987 did not
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aurvive. While the latter probability of degth islarge in absolute termsit is much smdler than the
probability of degth for the least productive businesses.

Conditiond on survivd, subgtantia persstence is exhibited by individua businessesin terms of
the relative productivity rankings. Businessesin the top quintilein 1987 had a 26.45 percent chance of
being in the top quintile in 1997 and only a4.88 percent chance of being in the bottom quintile.
Likewise businesses in the lowest quintile in 1987 had a 12.80 percent chance of being in the lowest
quintile again in 1997 and only a 2.79 percent chance of being in the highest quintile.

Comparing these results with anadlogous results for U.S. manufacturing establishments reported
in Bally, Hulten and Campbell (1992) (hereafter BHC) , anumber of smilarities but also a number of
differences arise. In manufacturing, BHC find a higher degree of persstence (see their Table 3) but
part of this reflects much lower turnover of businesses in manufacturing as opposed to retail trade. That
is, conditiona on survivd, the persstence rates are not o different between manufacturing and retall
trade. The large difference, however, isthat surviva is much lesslikdy in retall trade and it is closdly
linked to productivity.

It is evident from Table 4 that there is considerable turnover of businesses and associated
redlocation of jobs. To examine these issues more directly, Table 5 presents estimates of the gross
expansion and contraction rates of employment and output over the 1987-97 period (and the
subperiods 1987-92 and 1992-97). The rates of output and input expansion (contraction) are
measured as the weighted average of the growth rates of expanding (contracting) plants including the

contribution of entering (exiting) plants usng the methodology of Davis, Hatiwanger and Schuh
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(1996).22 The pace of gross output and input expansion and contraction is extremely large over the
ten-year horizon. Expanding plants yielded a gross rate of expansion of about 70 percent of outputs
and inputs and contracting plants yielded a gross rate of contraction in excess of 40 percent of outputs
and inputs. Net growth rate of output is higher than that of inputs (especidly employment) reflecting the
productivity growth over this period. A large fraction of the output and input gross creetion from
expanding plants came from entry and alarge fraction of the output and input gross destruction came
from exit.

Table 5 dso includes the fraction of excess redlocation within four-digit industries in each of
these industries. Excessredllocation is the sum of gross expangon and contraction rates less the
absolute vaue of net change for the sector. Thus, excess redllocation reflects the gross reallocation
(expangion plus contraction) that isin excess of that required to accommodate the net expansion of the
sector. Following Davis, Hatiwanger and Schuh (1996)** excess redlocation rates for the entire retall
trade sector can be decomposed into within and between sector effects. The far right column of Table
5indicates that most of the excess redllocation at the retail trade level reflects excess redllocation within
four-digit industries. Thus, the implied large shiftsin the dlocation of employment and output are
primarily among producers in the same four-digit industry. Thisfinding is especidly noteworthy since
there are large differencesin the net growth rates across four-digit industries — however, apparently,

these are dwarfed by the pace of redlocation within the four-digit industries.

13 This methodology entails defining plant-level growth rates as the change divided by the average
of the base and end year variable. The advantage of this growth rate measure is that it is symmetric for
positive and negative changes and alows for an integrated treatment of entering and exiting plants.

14 See pages 52 and 53 for a description of the methodology.
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Table 5 dso shows the analogous results for the subperiods 1987-92 and 1992-97. The rates
of expansion exceed 40 percent for both output and inputs and the rates of contraction exceed 25
percent. Theimplied cumulative change from the two five-year horizonsis larger than the actud ten-
year change reflecting the fact that some of the five-year changes reflect trangtory movements. The
shares of expangon accounted for by births and the shares of destruction accounted for by degths are
extremely high.

Table 6 presents the gross contraction and expansion rates by establishment size class aong
with information regarding the distribution of establishments by sze dass (where the busnessis
assigned to the Size class based upon the average of beginning and ending year employment). The
pace of redlocation (and excess redlocation) fdls sysematicaly with the Sze of the businessin dl
years. For example, between 1987 and 1997, the excess redllocation rate for the smalest size class
(1-4 employees) was roughly 170 percent. By contrast, the rate for the largest establishments, those
with over 50 employees, was only about 60 percent. Part of this difference is driven by the extremely
large entry and exit rates for smal businesses — observe the very high fraction of creation accounted for
by entrants (about 96 percent) and the anaogous high fraction of destruction accounted for by exits
(roughly 96 percent) for the smalest businesses between 1987-97. Aswith redllocation rates, these
fractionsfdl for the largest Sze classes. For the largest Sze class of businesses, births accounted for
only about 73 percent of the jobs created and deaths accounted for only about 55 percent of jobs
destroyed. The two subperiods show smilar patterns.

Interestingly, net growth rates are actudly increasing functions of the sze of the business. For

each of the three time periods, the smallest business class has negative net growth, while the largest

19



business class has positive net job growth rate and the highest net growth of dl the sze groups. Since
the mgority of workersin retail trade work for employers with fewer than 50 employees, these patterns
help account for the rapid pace of output and employment redllocation and the dominant role of
entrants and exits seen in earlier results. Many studies (see the survey in Davis and Hatiwanger

(1999)) have shown that the pace of redlocation aswell as entry and exit rates are sharply decreasing
functions of employer sze.

Table 7 presents the gross contraction and expansion rates by two-digit industry. The pace of
redllocation aso varies substantialy across the two-digit industries. Appard and furniture stores for
example have especidly high paces of job redlocation with gross creetion and destruction rates roughly
between 50-80 percent and excess redlocation about 100 percent. Industries with relatively low rates
of job redlocation include genera merchandise stores and food stores. Generd merchandise has
particularly low creation and destruction rates (roughly 30-50 percent) and excess redlocation rates
(about 50-80 percent). In dl industries, entry and exit play avery large role with about three quarters of
creation (destruction) accounted for by entry (exit) over aten-year horizon.

Overdl, retail trade is a sector that has exhibited tremendous turbulence. There are substantial
differencesin the net growth rates across two-digit industries but these are dwarfed by the gross rates
of redlocation. Thelarge differences between net and gross rates helps account for the finding in Table
5 that much of the reallocation iswithin as opposed to between indudtries.

Comparing the results here with those reported in Foster, Hatiwanger and Krizan (1998)
revealsthat retall trade gross flows are about 50 percent larger than those in manufacturing with a

higher share of the flows accounted for by entry and exit. A key factor hereisthat retal tradeisa
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sector dominated by smdl businesses both in terms of number of businesses and numbers of workers at
those businesses. Moreover, we find that the smallest businesses within retail trade exhibit
disproportionatdly large redlocation and associated entry and exit rates. Findly, and quite importantly,
we find that virtudly dl of the redlocation is awithin-industry phenomenon. As such, the slandard
gpproach of measuring change and growth at the four-digit level will miss much of the action and it is
impossible with such data to be able to capture the contribution of reallocation to productivity growth

with industry-level data.’®

V1. Productivity Decompositions

The large differences in productivity across businesses in the same sector and the large within-
sector redllocation rates motivate our analyss of productivity decompositions at the four-digit leve.
We gpply the decomposition in equation (2) at the four-digit level. In most of our results, we report the
results for the average industry. Following Baily, Hulten, and Campbell (1992), the weights used to
average across industries are nomina gross output by industry averaged over the beginning and ending
years of the period for which the change is measured. The same industry weights are used to aggregate
the industry results across dl of the decompositions because the focus is on within-industry
decompositions. By using the same weights, the results do not reflect changing industry composition.

The decompositions of labor productivity are reported in Table 8. We measure labor

15 An important point to emphasize here is that the redllocation rates and the role of net entry
reflect redl ocation across establishments and net entry of establishments. 1t may be that the between
edtablishment redlocation (including net entry) reflects redlocation within firms Thisisan areawe
plan to explore in future drafts.
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productivity at the establishment level using two dternatives. output per manhour and output per
worker. In generd, the results are very smilar between these dternatives. For dl time periods and
for both measures of labor productivity, we find that regllocation effects account for the mgority of
changesin labor productivity. That is, the within-plant contribution is less than haf for each of the five-
year changes and for the ten-year change. In consdering the role of redlocation effects, the
contribution of net entry isenormous. For the five-year changes, net entry accounts for virtudly al of
the overal change. Moreover, the between-plant contribution is positive and significant aswell. In
combination, the within, between and net entry effects add up to more than the totd. The reason for
thisis that the cross term among continuing plants actudly acts to decrease labor productivity over
these periods. This latter finding reflects a negative covariance between labor productivity and
employment changes’®

Putting dl of this together suggests that the average plant exhibited modest productivity growth
over the period, redlocation played a dominant role primarily due to net entry but aso because output
and employment were redlocated towards plants who had higher than average productivity at the
beginning of the period, and plants that downsized tended to exhibit increasesin productivity (the
negative cross term).

To shed further light on these results, Table 9 presents corrdations of the growth rates of some
of the key variables for the continuing establishments over the 1987-97 period and the two subperiods.

Both measures of |abor productivity growth are very highly correlated and both measures of labor input

16 Due to concerns about the data, we also performed these decompositions excluding
establishments in the computer store industry. The results of the decompositions are qualitatively similar to
those using establishments in al industries.
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growth (employment and manhours) are very highly corrdated. These high correlations underlie the
very smilar results for output per worker and output per hour. Output and employment growth are
positively correlated as one might expect but labor productivity growth isinversaly correlated with labor
input growth for dl periods. Thislatter finding underlies the negative cross term in the decompositions.
In the retall trade sector, downsizing by continuing establishments is associated with rising labor
productivity growth.

The dominant role of net entry isthe main finding of this section. Table 10 presents key
underlying components of the contribution of net entry. It isreadily seen that the shares of output and
employment accounted for by entrants and exits are large. However, comparing these sharesto those
in Table 8, it is clear that the contribution of net entry to productivity growth far exceeds these shares.
This disproportionate contribution of net entry can be understood by examining the relaive
productivities of entering versus exiting plants. It is driking that exiting plants are substantidly less
productive than incumbents and entering plants. For example, the businesses that existed in 1987 but
did not survive to 1997 are only 78 percent as productive as the incumbents who survived from 1987
to 1997. Interestingly, entering plants are dightly less productive than the incumbents at five-year
horizons and only dightly more productive than incumbents at ten-year horizons. Thisrole of horizon
may reflect learning effects — a topic to which we turn in the next section.

Before proceeding to the next section, it is worthwhile to compare the findings presented here
for retall trade with the prior literature that focuses on manufacturing. The primary differenceisthat in
manufacturing net entry was part of the story while in retall trade it gppears to be dmost the entire

dory. Theretal trade industry would have exhibited no (or even negeative) productivity growth without
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the contribution of net entry.

VII. Learning and Selection Effects

The results from Tables 8 and 10 make clear that entry and exit dynamics dominate the
productivity growth for the retall trade sector. By exploring the differencesin productivity dynamics
between incumbents, entrants and exiting plants in more detail, we can provide aricher picture of the
role of learning and sdlection effects that underlie these dynamics. Table 11 begins this process by
presenting regression results using the pooled 1987-97 data. The upper pand consdersasmple
regresson of (thelog of) productivity on aset of dummies indicating whether the plant exited in 1987
(YRDEASY), entered in 1997 (YRBIR97), ayear effect to control for average differencesin
productivity across the two years (Y R97), and four-digit industry dummies (not reported).t” The
omitted group is continuing establishments in 1987 so the coefficients can be interpreted accordingly.

The specification is given by:

P, =¥+ B+YRDEAS7 + 8+YRBIRI7, + ¢i§ Industry, + v+YRO7_+ e (4)

17" By pooling the data across industries, we are pursuing a slightly different approach than in
prior decomposition exercises where we calculated the decomposition for each industry and then took the
weighted average of the four-digit results. However, by controlling for four-digit effects and using
anal ogous weights to those used in the decomposition exercises, these results are close to being the
regression analogues of earlier tables.

18 Care must be taken when interpreting the coefficient on the entry dummy (*). This coefficient
shows how entering plants compare to incumbents abstracting from the overall growth. In order to
compare births in 1997 to the incumbents in 1987, one must also consider the year effects (i.e., look at
*+<). Thus entering establishments in 1997 are more productive than incumbents in 1987 (*+<>0), but
less productive than incumbents in 1997 (*<0).
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Thisfirg st of results confirm earlier results and help quantify statistical Sgnificance: exiting
establishments have sgnificantly lower productivity than continuing establishments, establishmentsin
1997 have sgnificantly higher productivity than establishmentsin 1987, and entering establishmentsin
1997 have lower labor productivity than the continuing establishmentsin 1997.  Also reported in the
upper pand isthe F-test on the difference between entering and exiting establishments which is highly
ggnificant, even after controlling for year effects.

The lower pand of Table 11 shows results concerning the dynamics of entering cohorts.
Essentidly the same specification as in the upper pand is used except that here we classify entering
establishments based on whether they entered between 1987-92 (YRBOLD97) or 1992-97

(YRBYNGO7). The specificationisgiven by:
P, = W+ P+YRDEAS7 + n+YRBOLDY7,+ u»YRBINGI7,+ &, f: Tndustry, + v+YR97,+ € (5)
=1

The resultsin the lower pand indicate thet there are Sgnificant differences between the cohorts
of esablishments. The establishments that entered earlier have sgnificantly higher productivity than
establishments that entered later. These cohort effects could be driven by sdection and/or learning
effects. That is, it could be that the results reflect that the entrants from 1987- 92 that make it to 1997
are more productive entrants, or it could be that the earlier entrants had more time to learn than the later
entrants. We attempt to disentangle these effects later in the paper.

We dso examine the significance of net entry for the five-year changes 1987-92 and 1992-97.

The regressions for the five-years changes have the same form as the net entry regressons for the ten-
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year change.l® Table 12 reports the regressions resullts. Interestingly, the patterns for the five-year
changes regarding the differences between entering and exiting establishments are smilar to those for
the ten-year period. In particular, we observe that entering establishments have higher productivity than
exiting establishments even while controlling for year effects (*>$). There are differences across the
periods as the average continuing plant exhibited productivity declinesin 1987-92 (<<0) but modest
productivity gainsin 1992-97 (<>0). We know from Table 8 that both periods exhibited overal
productivity gains. Asisclear from Table 12, this comes overwhelmingly from the contribution of net
entry and in particular from the exit of the least productive businesses.

The resultsin Tables 11 and 12 make clear the role of entry and exit but do not permit
disentangling selection and learning effects. In Table 13, we report results of regressons that shed some
light on learning and sdlection effects by looking at the dynamics for 1992-97. These regressons use a
amilar pooled specification as before (with year effects, entry dummy, exit dummy and four-digit
effects), but also use additiond information about establishments that entered between 1987-92. By
dividing this entering cohort into exiters and survivors, we can characterize sdlection and learning
effects. Thusin our specification we have dummies for those from the entering cohort who then die
(ENTDEA), dl other deaths (OTHDEA), and entering cohort that survive (SURV92 and SURV97) in

addition to the usud birth, year, and industry dummies. The specification is given by:

P, = Yy +u*ENTDEA + y*OTHDEA + &+YRBIR97,+ 8+SLIRVI2 + A +SURVI7,

6
+¢12Mi¢+ L+YRI7 + €, ©

19 All specifications include four-digit industry effects, year effects, and entry and exit dummies.
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Using this specification, we make three comparisons. Fird, for exits, we distinguish anong exits
in the 1992-97 period between those who entered during 1987-92 and those who did not (comparing
" and (). Second, among the entering cohort we distinguish between those that exit and those that
survive to 1997 (comparing ** and 2). Findly, for the surviving 1987-92 cohort, we dso examine
productivity in 1992 (the entering year) and productivity five years later (comparing 2 and 8).

Establishments that entered between 1987-92 and then exited are sgnificantly less productive
in 1992 than continuing incumbentsin 1992 (who are not from that entering cohort, i.e, "'<0). Of
exiting establishments, those that entered between 1987-92 are less productive in 1992 than other
exiting establishments (**<()). The exiting establishments from this entering cohort are dso less
productive in 1992 than the surviving members of this cohort (*'<2). Thelatter findings are broadly
consstent with selection effects Snceit is the less productive establishments from the entering cohort
thet exit .

The surviving members of the entering 1987-92 cohort are actualy more productive than
incumbents (2>0) even upon entry. Moreover, for the entering cohort, we observe significant
increases in productivity over the five years (2<8), even though we control for overal year effects.
This pattern is consstent with learning effects playing an important role. 1t is noteworthy that once we
have separately accounted for the learning of the entering cohort, there is essentialy no productivity
growth for incumbents between 1992 and 1997 who aso were present in 1987 (<=0). Put differently,
much of the productivity growth from 1992 to 1997 is accounted for by the combination of the exit of
the least productive plants and the learning amongst the cohort of plants that entered between 1987 and

1992.
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In sum, we find that net entry contributes digproportionately to productivity growth. The
disproportionate contribution is associated with less productive exiting establishments being displaced
by more productive entering establishments. New entrants tend to be less productive than surviving
incumbents but exhibit subgtantid productivity growth. The latter reflects both sdlection effects (the less
productive amongst the entrants exit) and learning effects.

VIIl. Resultsfor Selected Industries

In dl of the results presented thus far, we have controlled for four-digit industry effects but have
reported the effects for the “average’ retall trade industry. There is undoubtedly considerable
heterogeneity in the technology, cost and demand variation across indudtries. In this section, we
explore the results for two selected industries: Miscellaneous Generd Merchandise Stores (hereafter
General Stores) and Catalog and Mail-Order Houses (hereafter Catalog Houses). We sdlected these
two industries because they both exhibited especiadly robust productivity growth over this period of
time and anecdotal/descriptive evidence suggests that both industries experienced substantia structurd
change over this period of time. As noted in the introduction, Generd Stores underwent substantia
between-store restructuring as some types of stores fared especiadly well relative to others (e.g.,
discount warehouses fared well relaive to catdog showrooms). The Catdog Houses industry is of
particular interest as new e-commerce retail busnesses would be classfied in thisindustry over this
period of time (dthough the amount of this might be limited by 1997). More generdly, the IT revolution
could potentialy subgtantialy change business practicesin thisindustry via changesin
telecommunications and computer technologies.

Table 14 shows the gross redllocation rates of employment and output over 1987-97 for these
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two indudtries. Both industries exhibited dramétic net growth in employment (25 percent for Generd
Stores and 50 percent for Catalog Houses) and output (50 percent for Generd Stores and 97 percent
for Catdog Houses). Moreover, extremely large gross flows account for the net growth in both
industries. For example, the employment creetion rates are over 75 percent and the employment
destruction rates are about 50 percent in both industries. Entry and exit dominate the gross flows, with
shares ranging from 69 percent to 93 percent. Compared to Table 5, the resultsin Table 14 show that
these two indudtries exhibit subgtantialy larger net and gross flows than other indudtriesin retall trade.

Table 15 presents the decompositions of labor productivity per hour for 1987-97. For Generd
Stores, overal productivity growth islarge and positive (23 percent) but the within-establishment
contribution is substantialy negative (-0.46). Thus, more than dl of the productivity growth in this
industry is accounted for by redlocation, and in particular by net entry. Net entry accounts for 142
percent of the change in productivity. Combined with Table 14, it is gpparent that thisindustry
exhibited enormous between establishment restructuring and that this restructuring had an enormous
productivity payoff.

For Catalog Houses, the sory is substantialy different. For thisindustry, overal productivity
growth is again very large and positive (39 percent) over 1987-97. However, while most of the
increase in productivity is due to redlocation effects via net entry, about 30 percent isawithin-
edtablishment effect. In thisindustry, thereis gpparently substantia within and between establishment
restructuring and both had substantia productivity payoffs.

Table 16 shows the reative productivity levels of continuers and entering and exiting

edtablishments along with the shares of entering and exiting establishments. The extremely low
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productivity level of exiting plants for the Generd Stores stands out: these establishments have average
productivity 53 log points less than the average levd for continuing incumbents. Strikingly, continuing
businesses exhibited a decline in productivity levels for thisindustry (21 log points lower over time).
For Catalog Houses, the notable finding is that entering businesses enter at such high levels of
productivity (42 log points above incumbents) and that continuing incumbents exhibit very robust
productivity growth (33 log points higher over time).

Tables 17 and 18 report the regressons that identify the contribution of sdection and learning
effects. For both indudtries, selection and learning effects are large in magnitude and Satisticaly
ggnificant. Entering businesses have substantidly higher productivity than exiting businesses even after
controlling for average overdl growth in productivity. Over aten-year horizon, those that entered in
the first haf of the decade and survive exhibit substantialy greater productivity than those that entered in
the second hdf of the decade. Following an entering cohort over time, we observe that establishments
that enter and then fail are those that had very low productivity upon entry. For those that enter and
survive, we observe productivity growth more ragpid than that exhibited over the same period of time by
surviving incumbents.

The sdlection and learning effects are particularly dramatic for the Generd Stores. For
example, an establishment that entered between 1987 and 1992 but did not survive until 1997 exhibited
average productivity that is more than 40 log points less than continuing establishments. Moreover, for
the same cohort, those that survived exhibited an 18 point log increase in productivity from 1992 to
1997 rdative to other surviving incumbents.

In many ways, these two industries are more dramatic versions of what we observed for retall
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trade asawhole. Perhgps the most interesting aspect of these industry-specific resultsis that we
observe subgtantid differences in the importance of the within-establishment contribution. Both
industries exhibit rapid productivity growth with net entry playing avery largerole. However, in one
case the net entry is accompanied by a positive within-establishment effect and the other a negative
within-establishment effect. The mogt naturd interpretation is that continuing establishmentsin the
Catdog Houses industry were able to find ways to improve their productivity internaly while continuing
establishments in the Genera Stores gpparently were not able to reinvent themsalves in such a positive
manner. Interestingly, in this latter industry, net entry more than compensated for the poor

performance of continuing businesses.

IX. Concluding Remarks

Our main findings are summearized as follows:

Retall trade businesses exhibit tremendous churning. Gross job and output creation rates over
afive-year horizon are over 40 percent with about 70 percent accounted for by entry. Gross
job and output destruction rates over afive-year horizon are over 25 percent with about 70
percent accounted for by exit. Virtudly dl of the output and employment redllocation occurs

across etablishments within four-digit industries.

Retail trade businessesin the same four-digit industry exhibit tremendous productivity
differences. The interquartile range of labor productivity across businesses in the same industry
isamost 60 log points. New businesses enter at roughly equad rates across the distribution of

labor productivity. Exiting businesses digproportionately are from the lowest percentiles of the
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labor productivity distribution. Continuing establishments in retail trade exhibit substantia
persstence in labor productivity.

Net entry accounts for virtudly dl of the labor productivity growth in retail trade. The reason
for thisisthe very large rates of entry and exit dong with the very low productivity rates of
exiting businesses. Exiting businesses are gpproximately 25 percent less productive than
incumbents.

The productivity dynamics of an entering cohort of businessesin retail trade reflect substantia
learning and sdection effects. Following an entering cohort over time, one observesthat the
businesses that exit soon after entry are much less productive than incumbents and even less
productive than other exiting establishments. Successful entering businesses exhibit substantia
learning as their productivity growth exceeds that of incumbents.

The results vary by industry in sgnificant ways. Two of the retall trade indudtries that exhibited
especidly rapid productivity growth over this period of time are Miscellaneous Generd
Merchandise Stores and Catalog and Mail-Order Houses. For both industries, redlocation
rates are extremedy large and account for avery large fraction of the overdl productivity
growth. Moreover, seection and learning effects are sgnificant in both industries. However,
these two indudtries differ substantidly on one key dimension:  continuing establishments
actudly exhibit declining productivity growth for Generd Stores but positive and subgtantia
growth for Catalog Houses. Thus, for some indudtries, we find that it is only redlocation effects
that account for the growth while in others within-establishment effects make an important

contribution.
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Broadly spesking, these findings show that redllocation effects dominate productivity growth in
retail trade. Compared to the results for U.S. manufacturing in the prior literature, in retall trade net
entry isvirtudly the entire sory while in U.S. manufacturing net entry accounts for only about one third
of the story. Indeed, in an accounting sense, without churning retail trade would not have exhibited any
productivity growth. The clear message that emergesisthat inthe U.S. retail trade sector the manner
that new ways of doing business are introduced and successfully contribute to productivity growth isvia
entry and exit. Within-establishment restructuring does not contribute much to productivity growth for
the overall sector but we did find some detailed industries where the within-establishment contribution is
subgantidly grester.  While these findings are interesting, they raise many questions that deserve
further attention. For one, it would be of interest to document the precise nature of the organizationa
and structura changes that are driving the enormous pace of entry and exit in the retail trade sector.
We have found that in industries where the descriptive evidence suggests substantia restructuring that
we observe such restructuring and that it contributes substantialy to overdl productivity growth. A
naturd next sep isto link the establishment-leve productivity and employment dynamics that we have
been exploiting here with observable indicators of the types of technological changes (broadly
gpeaking) that are observed across establishments. There is some scope to do this with the Census of
Retall Trade data Snce there is much information about the types of establishments that we have not yet
exploited in the micro Census data.

While the churning gppears to be productivity enhancing for the entire retail trade sector, it

would be of interest to explore whether this finding holds up for dl industries and for al types of
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busnesses. Market imperfections such as imperfect capitd markets can distort the redlocation
process. It may be that such market imperfections are more important for smal businesses so it would
be of interest to focus atention on the role of churning for smal businesses. In addition, the smalest
retail establishments are often single establishments with an owner/manager. The dynamics of such
owner-managed businesses may be very different as we know for example that the presence of an
owner-manager a an establishment yields alower probability of exit (see, eg., Holmes and Schmitz
(1992)). Examining the connection between churning and productivity growth for such owner-managed

businesses is another area for future work.
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Data Appendix

A. Administrative Recordsin the Census of Retail Trade

The Census Bureau relies on adminidirative records to gather data on nonemployers and
sdected smdl establishments. The definition of selected smdl establishments varies by year. The
following givesthe rules for each Census year:

1 In 1987, “‘[s]elected smdl establishments conssted of dl business firms with paid employees
and with payrolls below a specified cutoff....Although the cutoff varied by kind of business, the
gamall-employer ssgment generdly included firms with one to three paid employees and
represented about 10 percent of tota retail sales. Also, a 10-percent sample of those firms was
included in the mail canvass ... (Bureau of the Census (1992), p.21).”

In 1992, “*[s]eected smal establishments were dl single-establishment business firms with
paid employees and with payrolls below a specified cutoff....Although the cutoff varied by kind
of business, the amdl-employer ssgment generdly included firms with one to three paid
employees. Also, avariable-rate sample (averaging 20.6 percent across dl retail industries) of
those firms was included in the mail canvass....” (Bureau of the Census (1996), p. 70).

In 1997, “*[s|elected smal employers are “single-establishment firms with payroll below a
specified cutoff. Although the payroll cutoff varied by kind of business, smdl employersin the
nonmail universe generdly included firms with less than 10 employees and represented about
10 percent of tota sales of establishments covered in the census.” A sample of smal employers
was included in the mall universe. These were establishments “for which specidized data
precluded reliance solely on adminigtrative sources’ (Bureau of the Census (2000), p. C-1).

B. Defining Manhours

Weuse BLS manhours seriesin our caculations of [abor productivity per hour. From BLS
manhours and employment series we derive ameasure of average hours for each four-digit industry
which we then multiply by our establishment-level employment series. There are 24 four-digit industries
that do not meet BL S standards for publication.

C. Bureau of Labor Statistics Data
For dl of the four-digit industry indices that we are using from BLS, there are 24 four-digit
indugtries that do not meet BL'S standards for publication.

1. Déflators

The BLS deflators that we use are industry implicit price deflators. “In the case of retall trade
indudtries, the industry price index is developed by combining current-year consumer price indexes with
weights based in sdes for each category of merchandise in Census years (Bureau of Labor Statistics
(1997), p.105).”

2. Hours
The BLS employee hours index isfor “dl employees’which includes the sdf-employed and
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unpaid family workers (except for industries 5311 and 5511 which are dl paid employees). Theindex
of hoursis creeted by dividing ameasure of tota hours in the industry in each year by the hours for the
base year. Total hours are measured for each industry as the industry’ s annua employment times the
industry’ s average weekly hours times 52.

3. Employment

We do not use the BLS employment index in our calculaions. However, we do use it implicitly
in our comparison of our productivity growth series with that implied by the BLS productivity indices.
The BLS employment index isfor “al employees’which includes the salf-employed and unpaid family
workers (except for industries 5311 and 5511 which are dl paid employees).

Although it was not possible to directly compare the productivity measures derived from
Census data to those published by BLS, we were able to directly compare the employment series used
by the agencies. The differences in these employment seriesyield additiond information about the
comparability of the two productivity series. We expect there to be some differences even for
employment due to differencesin coverage, definitions, sampling, and reporting ( see Bureau of Labor
Statigtics (1997) p. 106 for this discusson). For example, the BLS employment seriesisfor “al
employees,” while the Census data are for “paid employees.” The correl ation between the Census and
BLS employment seriesis 0.9985. Underlying this high corrdation over dl indudriesin retall trade are
some very large differences in the correlations between the BLS and Census series at the four-digit
industry leve. For example, six of the 64 industries have negative correlations between the two
employment series (industries 5399, 5431, 5461, 5943, 5948, and 5984).

4. Labor Productivity

The labor productivity index is computed as the index of output divided by the index of hours.
The index of hours has been described above. The index of output isa Torngvist index. Thisindex isa
weighted average of the growth rates of the various industry products between two periods, where the
weights are based on the product’s shares in industry vaue of production. Specificaly, the weights for
each product are its average value share in the two time periods.  Hence these weights utilize
information at the merchandise line leve. The output series used is current dollar sales data deflated by
the gppropriate price indices for the products within that industry.
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Table 1. Summary Statistics for the Census of Retail Trade 1987-1997

1987 1992 1997
Establishments 1,503,593 1,526,215 1,561,195
Sales (thousands $) 1,493,308, 759 1,894,880,209 2,545,881,473
Employees 17,779,942 18,407,453 21,165,862

Sources:

1987: CRT, Geographic Area Series, Table 1

1992: CRT, RCS-92-S-1 Subject Series, Table 1
1997: www.census.gov/epcd/ec97sic/E9Q7SU8.HTM
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Table 2: Comparison of Labor Productivity Per Hour Growth Measures

Sample Census BLS Correlation
at Industry-
Leve
1987-92
All Industries 5.00 4.35 0.64
Published Industries 4.78 4.01 0.78
1992-97
All Industries 6.48 9.37 0.75
Published Industries 5.67 8.33 0.68
1987-97
All Industries 11.43 14.10 0.80
Published Industries 10.30 12.45 0.81

Sources. Calculations using the Census of Retail Trade and BL S industry productivity.
Published Industries refers to the 40 four-digit industries that meet BLS' standards for
publication.
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Table 3: Summary Statistics on Hours-Weighted Distribution of Labor Productivity Across Businesses

Within four-digit Industries

Year Std. Deviation Interquartile Range
1987 0.54 0.58
1992 0.54 0.57
1997 0.55 0.57
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Table 4: Matrix of Relative Productivity in 1987 and 1997, Weighted by Hours

(Highest Productivity is Quintile 5; Lowest is Quintile 1)

Establish- Quintilel | Quintile2 | Quintile3 | Quintile4 | Quintile5 | Deaths Row

ment Group | (1997) (1997) (1997) (1997) (1997) Tota

Quintile 1 12.80 6.51 4.21 3.38 2.79 70.32 11.90

(1987) 11.04 5.63 3.61 2.86 2.27 28.00

Quintile 2 11.58 15.29 10.25 6.69 4.08 52.12 12.01

(1987) 10.07 13.33 8.88 5.72 3.35 20.93

Quintile 3 8.34 15.04 16.06 11.80 6.28 42.48 12.23

(1987) 7.39 13.36 14.16 10.28 5.25 17.37

Quintile 4 6.61 10.74 15.23 17.27 10.91 39.26 12.45

(1987) 5.96 9.72 13.67 15.32 9.29 16.35

Quintile 5 4.88 6.41 8.29 14.76 26.45 39.21 13.23

(1987) 4.68 6.16 7.91 13.92 23.93 17.35

Births 22.00 18.68 18.81 19.08 21.43 38.17
60.85 51.80 51.77 51.90 55.91

Column 13.80 13.77 13.87 14.04 14.63 29.90 100

Total

Top number in each cell isrow percentage (shows where the establishments that were in a given
quintile in 1987 are in 1997); Bottom number in each cell is column percentage ( shows where the
establishments in a given quintile in 1997 came from).

42




Table5: Gross Redllocation of Employment and Output

Measure Credtion Share of Destruction Share of Fraction of Net Flows Excess
(Expansion) Cregtion (Contraction) Destruction Excess Reallocation
Rate (Expansion) Rate (Contraction) Reallocation
Dueto Due to Exits Within Four-
Entrants digit Industry
1987-92
Employment 45.0 76.6 42.7 69.5 0.94 2.2 85.5
Real Output 42.6 74.1 37.4 63.9 0.96 5.2 74.8
1992-97
Employment 48.7 73.0 36.3 72.0 0.97 12.4 72.5
Real Output 48.6 67.4 27.8 68.9 1.00 20.8 55.7
1987-97
Employment 69.2 84.4 54.6 81.9 0.96 14.6 109.2
Real Output 715 80.4 455 78.9 0.98 26.0 91.0

Source: Tabulations from the Census of Retail Trade
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Table6: Gross Reallocation of Employment by Size Class

Establish- Number of Average Creation Share of Destruction Share of Net Job Excess
ment Establish- Number of (Expansion) Creation (Contraction) Destruction Flows Reallocation
Average ments Employees Rate Dueto Rate Dueto Exits
Employment (thousands) (millions) Entrants
1987-92
1-4 1132.3 23 74.3 91.3 76.6 90.4 -2.4 148.5
5-9 3745 25 53.3 80.1 52.4 76.9 10 104.7
10-19 2149 29 50.5 76.9 47.5 72.3 3.0 94.9
20-49 137.5 4.2 41.8 72.3 39.5 65.9 23 78.9
50+ 58.8 57 28.8 62.6 24.7 377 41 49.3
1992-97
1-4 1084.9 22 74.8 91.1 75.2 91.2 -0.4 149.6
5-9 379.3 2.6 56.4 79.0 48.1 79.2 8.3 96.3
10-19 226.6 31 54.7 75.9 41.6 74.0 13.2 83.2
20-49 149.3 4.5 449 714 33.6 66.3 11.3 67.3
50+ 64.9 6.6 36.6 56.3 17.7 415 18.9 354
1987-97
1-4 1367.2 2.8 87.3 95.8 89.6 95.6 -2.2 1747
5-9 402.6 2.7 76.5 88.6 67.4 88.3 9.1 1349
10-19 230.8 3.2 76.2 86.6 60.0 85.1 16.2 120.1
20-49 145.0 44 66.1 83.4 53.0 80.5 131 105.9
50+ 59.5 59 56.0 72.8 30.5 55.1 255 61.1

Source: Tabulations from the Census of Retail Trade




Table 7a: Gross Reallocation of Employment by Two-digit Industry, 1987-1992

Industry Number of Average Creation Share of Destruction Share of Net Job Excess
Establish- Number of (Expansion) Creation (Contraction) Destruction Flows Resllocation
ments Employees Rate Dueto Rate Dueto Exits
(thousands) (millions) Entrants

52. Building Materials 89.6 0.7 40.6 67.4 41.9 67.7 -1.3 811

53. General Merchandise 42.6 20 31.7 78.4 26.9 52.8 4.7 53.9

54. Food 2320 2.8 39.9 70.0 36.2 70.3 36 725

55. Auto Dealers 267.3 2.0 38.3 73.0 46.5 721 -8.2 76.6

56. Apparel 190.5 11 48.6 76.4 50.2 68.0 -1.5 97.3

57. Furniture 143.0 0.7 485 76.4 50.9 714 -24 97.0

58. Eating & Drinking 519.2 6.2 51.8 814 46.4 71.2 53 92.8

59. Misc. 433.7 22 48.8 735 457 71.0 31 91.5

Source: Tabulations from the Census of Retail Trade.
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Table 7b : Gross Reallocation of Employment by Two-digit Industry, 1992-1997

Industry Number of Average Creation Share of Destruction Share of Net Job Excess
Establish- Number of (Expansion) Creation (Contraction) Destruction Flows Resllocation
ments Employees Rate Dueto Rate Dueto Exits
(thousands) (millions) Entrants

52. Building Materids 86.1 0.7 56.6 73.8 35.3 775 213 70.6

53. General Merchandise 417 22 38.3 62.1 22.6 60.0 15.7 452

54. Food 2117 29 374 69.2 328 67.6 4.7 65.5

55. Auto Dealers 246.3 21 44.3 61.8 29.8 74.8 145 59.6

56. Apparel 1731 11 458 75.5 51.5 72.0 -5.8 91.6

57. Furniture 143.2 0.8 58.7 75.9 39.9 74.0 18.8 79.9

58. Eating & Drinking 559.1 6.8 54.4 80.0 40.3 73.1 14.1 80.5

59. Misc. 4438 25 55.2 69.5 39.4 75.1 15.8 78.9

Source: Tabulations from the Census of Retail Trade.
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Table 7c : Gross Reallocation of Employment by Two-digit Industry, 1987-1997

Industry Number of Average Creation Share of Destruction Share of Net Job Excess
Establish- Number of (Expansion) Creation (Contraction) Destruction Flows Resllocation
ments Employees Rate Dueto Rate Dueto Exits
(thousands) (millions) Entrants

52. Building Materids 101.2 0.7 73.3 82.3 53.2 84.9 20.1 106.4

53. General Merchandise 49.2 22 59.4 80.5 39.6 68.2 19.8 79.2

54. Food 255.1 29 58.4 78.4 51.0 81.6 7.4 101.9

55. Auto Dealers 301.7 21 60.6 77.6 53.7 84.3 6.8 107.5

56. Apparel 207.6 11 66.4 88.8 72.6 84.5 -6.3 132.7

57. Furniture 165.4 0.8 76.4 86.4 60.1 83.2 16.3 120.2

58. Eating & Drinking 619.5 6.7 76.9 89.5 57.2 82.7 19.7 114.3

59. Misc. 505.3 24 75.5 81.9 56.6 84.0 18.9 1132

Source: Tabulations from the Census of Retail Trade
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Table 8: Decomposition of Labor Productivity Growth

Measure Weight Overdl Within Between Cross Net Entry
Growth Share Share Share Share
1987-92
Productivity Manhours 5.00 0.07 0.79 -1.14 1.28
(per hour)
Productivity Employment 4.79 0.05 0.83 -1.19 131
(per worker)
1992-97
Productivity Manhours 6.48 0.35 0.63 -0.97 0.99
(per hour)
Productivity Employment 5.85 0.31 0.70 -1.07 1.06
(per worker)
1987-97
Productivity Manhours 11.43 0.16 0.24 -0.39 0.98
(per hour)
Productivity Employment 10.57 0.14 0.27 -0.42 1.01
(per worker)

Source: Tabulations from the Census of Retail Trade.
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Table 9: Correlation Between Plant-Level Productivity, Output, and Input Growth

(Continuing Establishments)

Measure Productivity Productivity Output Employment Manhours
(per hour) (per worker)

1987-92

Productivity (per hour) 1.000

Productivity (per worker) .998 1.000

Output .617 .618 1.000

Employment -.329 -.330 .538 1.000

Manhours -.331 -.328 539 .998 1.000
1992-97

Productivity (per hour) 1.000

Productivity (per worker) .998 1.000

Output .556 .556 1.000

Employment -.431 -.433 .508 1.000

Manhours -.436 -.433 .506 .998 1.000
1987-97

Productivity (per hour) 1.000

Productivity (per worker) .997 1.000

Output 572 574 1.000

Employment -.289 -.290 .618 1.000

Manhours -.289 -.285 .620 .997 1.000

Source: Tabulations from the Census of Retail Trade.
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Table 10: Output Shares and Relative Labor Productivity

Shares Relative Productivity
Measure Weight iy . i} . . .
Exiting Entering Exiting Entering Continuing Continuing
Estabs. (t-k) Estabs. (t) Estabs. (t-k) Estabs. (t) Estabs. (t-k) Estabs. (t)
Panel A: 1987-92
Productivity Manhours 0.28 0.30 0.74 0.96 1.00 0.98
(per hour)
Productivity Employment 0.28 0.30 0.74 0.96 1.00 0.98
(per worker)
Panel B: 1992-97
Productivity Manhours 0.25 0.29 0.70 0.95 1.00 1.01
(per hour)
Productivity Employment 0.25 0.29 0.71 0.94 1.00 1.00
(per worker)
Panel C: 1987-97
Productivity Manhours 0.45 0.49 0.78 101 1.00 1.02
(per hour)
Productivity Employment 0.45 0.49 0.78 1.00 1.00 1.01
(per worker)

Source: Tabulations from the Census of Retail Trade.
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Table 11: Regression Results Concerning Net Entry, 1987-97

Panel A: Differences Between Continuing, Entering and Exiting Establishments

Measure Exit Dummy in 1987 Entry Dummy in 1997 Year F-test on $=*
%) 1997 (*) Effect (<) (p-vaue)

Labor -0.228 -0.001 0.011 0.0001

Productivity (0.001) (0.001) (0.001)

(per hour)

Labor -0.223 -0.002 0.005 0.0001

Productivity (0.001) (0.001) (0.001)

(per worker)

Panel B: Regression Result:

s Distinguishing Between

Entering Cohorts

Measure Entry Dummy in Entry Dummy in F-testonO=:
1997 interacted with 1997 (p-vaue)
Dummy for 1987-92 interacted with
Cohort (0) Dummy for 1992-97
Cohort ()
Labor 0.041 -0.033 0.0001
Productivity (0.001) (0.001)
(per hour)
Labor 0.041 -0.035 0.0001
Productivity (0.001) (0.001)

(per worker)

Notes: Resultsin panel A are based upon regression of pooled 1987 and 1997 data with dependent
variable the measure of productivity (in logs) and the explanatory variables including four-digit industry
effects, year effects, an exit dummy in 1987 and an entry dummy in 1997. The resultsin panel B use
the same specification but interact the entry dummy with entering cohort dummies. In panel B, the exit
dummy and year effect dummy are not shown as they are the same asin panel A. All results are
weighted regressions with hours weights in labor productivity per hour regressions and employment

weights in labor productivity per worker regressions. Standard errors in parentheses.
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Table 12: Regression Results Concerning Net Entry, Subperiods

Measure Exit Dummy in Entry Dummy in End Year F-test on $=*
Beginning Year ($) Ending Year (*) Effect (<) (p-vaue)
Panel A: 1987-1992
Labor -0.266 -0.021 -0.019 0.0001
Productivity (0.001) (0.001) (0.001)
(per hour)
Labor -0.263 -0.023 -0.020 0.0001
Productivity (0.001) (0.001) (0.001)
(per worker)
Panel B: 1992-1997
Labor -0.302 -0.057 0.006 0.0001
Productivity (0.001) (0.001) (0.001)
(per hour)
Labor -0.300 -0.057 0.000 0.0001
Productivity (0.001) (0.001) (0.001)

(per worker)

Notes: Results are based upon regression of pooled beginning year and ending year data. The
dependent variable is the measure of productivity (in logs) and the explanatory variables include four-
digit industry effects, year effects, and exit and entry dummies. All results are weighted regressions
with hours weights in labor productivity per hour regressions and employment weights in labor

productivity per worker regressions. Standard errors in parentheses.
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Table 13: Distinguishing Between Selection and Learning Effects for 1992-1997 Using 1987-92 Entering Cohort

Measure Exit Exit Survival Survival 1997 F-test on F-test on F-test on
Dummy in Dummy in | Dummy in Dummy in | Year "=( =2 2=8
1992 for 1992 for 1992 for 1997 for Effect (<) (p-vaue) (p-value) (p-vaue)
Entering Other Entering Entering
Cohort ("") | Exiting Cohort (2) | Cohort (8)
Plants ()
Labor Productivity -0.324 -0.274 0.029 0.049 -0.000 0.0001 0.0001 0.0001
(per hour) (0.002) (0.001) (0.001) (0.001) (0.001)
Labor Productivity -0.322 -0.272 0.029 0.049 -0.006 0.0001 0.0001 0.0001
(per worker) (0.002) (0.001) (0.001) (0.001) (0.001)

Notes: Results are based upon regression of pooled 1992 and 1997 data with dependent variable the measure of productivity. The
explanatory variables include four-digit industry effects, year effects, an entry dummy in 1997, the exit dummy interacted with

whether the plant is in the 87-92 entering cohort, and a surviving dummy for the 87-92 entering cohort interacted with the year effects.
All results are weighted regressions with hours weights in labor productivity per hour regressions and employment weights in labor

productivity per worker regressions. Standard errors in parentheses.
Source: Tabulations from the Census of Retail Trade.
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Table 14 : Gross Reallocation of Employment and Output, Selected Industries, 1987-97

Measure Credtion Share of Destruction Share of Net Flows
(Expansion) Cregtion (Contraction) Destruction
Rate (Expansion) Rate (Contraction)
Dueto Due to Exits
Entrants
Miscellaneous General Merchandise Stores
Employment 79.1 83.1 54.5 85.1 24.6
Real Output 924 88.7 42.2 69.2 50.1
Catalog and Mail-Order Houses
Employment 100.0 72.1 50.0 89.8 49.8
Real Output 129.5 75.0 32.8 93.0 96.7

Source: Tabulations from the Census of Retail Trade




Table 15: Decomposition of Labor Productivity Growth -- Selected Industries, 1987-97

Measure Weight Overdl Within Between Cross Net Entry
Growth Share Share Share Share
Miscellaneous General Merchandise Stores
Productivity Manhours 22.9 -0.46 0.17 -0.13 1.42
(per hour)
Catalog and Mail Order-Houses
Productivity Manhours 39.4 0.30 0.19 -0.15 0.65
(per hour)

Source: Tabulations from the Census of Retail Trade.
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Table 16: Employment Shares and Relative Labor Productivity, Selected Industries, 1987-97

Shares Relative Productivity

Measure Weight iy . i} . . .
Exiting Entering Exiting Entering Continuing Continuing
Estabs. (t-k) Estabs. (t) Estabs. (t-k) Estabs. (t) Estabs. (t-k) Estabs. (t)

Miscellaneous General Retail Stores
Productivity Manhours 0.56 0.61 0.47 1.03 1.00 0.79
(per hour)
Catalog and Mail-Order Houses
Productivity Manhours 0.58 0.61 0.98 1.42 1.00 1.33
(per hour)

Source: Tabulations from the Census of Retail Trade.
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Table 17: Regression Results Concerning Net Entry, Selected Industries, 1987-97

Panel A: Differences Between Continuing, Entering and Exiting Establishments,

Industry Exit Dummy in 1987 Entry Dummy in 1997 Year F-test on $=*

%) 1997 (*) Effect (<) (p-vaue)
Miscellaneous -0.527 0.236 -0.209 0.0001
Genera (0.015) (0.015) (0.016)
Merchandise
Stores
Catalog and Mail- | -0.025 0.093 0.325 0.0001
Order Houses (0.020) (0.020) (0.021)

Panel B: Regression Results Distinguishing Between Entering Cohorts

Industry Entry Dummy in Entry Dummy in FtestonO=:

1997 interacted with 1997 (p-vaue)

Dummy for 1987-92 interacted with

Cohort (0) Dummy for 1992-97

Cohort ()

Miscellaneous 0.400 0.072 0.0001
Genera (0.017) (0.017)
Merchandise
Stores
Catalog and Mail- | 0.320 -0.082 0.0001
Order Houses (0.025) (0.023)

Notes: Resultsin panel A are based upon regression of pooled 1987 and 1997 data with dependent
variable the measure of productivity (in logs) and the explanatory variables including year effects, an
exit dummy in 1987 and an entry dummy in 1997. The results in panel B use the same specification but
interact the entry dummy with entering cohort dummies. In panel B, the exit dummy and year effect
dummy are not shown as they are the same asin panel A. All results are weighted regressions with
hours weights in labor productivity per hour regressions and employment weights in labor productivity
per worker regressions. Standard errors in parentheses.
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Table 18: Distinguishing Between Selection and Learning Effects for 1992-1997 Using 1987-92 Entering Cohort

Industry Exit Exit Surviva Surviva 1997 F-test on F-test on F-test on
Dummy in Dummy in | Dummy in Dummy in | Year "=( =2 2=8
1992 for 1992 for 1992 for 1997 for Effect (<) (p-vaue) (p-value) (p-vaue)
Entering Other Entering Entering
Cohort ("") | Exiting Cohort (2) | Cohort (8)
Plants ()
Miscellaneous -0.416 -0.589 0.245 0.424 -0.278 0.0001 0.0001 0.0001
General Merchandise (0.026) (0.024) (0.019) (0.019) (0.018)
Stores
Cataog and Mall -0.378 -0.392 0.295 0.329 0.218 0.0001 0.0001 0.0001
Order (0.028) (0.028) (0.027) (0.025) (0.022)

Notes: Results are based upon regression of pooled 1992 and 1997 data with dependent variable the measure of productivity. The

explanatory variables include year effects, an entry dummy in 1997, the exit dummy interacted with whether the plant isin the 87-92

entering cohort, and a surviving dummy for the 87-92 entering cohort interacted with the year effects. All results are weighted

regressions with hours weights in labor productivity per hour regressions and employment weights in labor productivity per worker

regressions. Standard errors in parentheses.
Source: Tabulations from the Census of Retail Trade.
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